A 33-year-old woman presented after sudden onset of a right-sided throbbing, severe headache and drooping of her right upper eyelid while recovering from a 5-day upper respiratory tract infection with persistent dry cough. She had no history of neck trauma or manipulation (e.g., massage or chiropractic therapy). Her previous medical history was unremarkable. She was a smoker (10 cigarettes per day on average), drank a glass of wine or beer a week on average and did not use recreational drugs. She was not taking any prescription drugs.
The findings of her physical and neurologic examinations were normal except for anisocoria (unequal pupil size) and her right upper eyelid being 2 mm lower than the left. In ambient light, the right pupil was 3 mm in diameter and the left pupil 4 mm. In dim light, the right pupil expanded to 4 mm, whereas the left pupil measured 6 mm. The right pupil dilated more slowly in the darkness than the left pupil. The patient's extraocular movements were normal, and she had no diplopia in any cardinal position of gaze. There was no clinical evidence suggesting a connective tissue disorder.
What is the cause of the patient's anisocoria?
a. Right-sided Horner syndrome b. Paresis of the right third cranial (oculomotor) nerve c. Physiologic anisocoria d. Left-sided tonic pupil
The coexistence of miosis (constricted pupil) and ptosis on the same side suggests Horner syndrome (a). On physical examination, the patient had no anhidrosis, which suggests a lesion in the postganglionic oculosympathetic pathway. The degree of anisocoria was increased in darkness (pupillary dilatation lag), which is consistent with sympathetic denervation. Box 1 describes the test we used to show pupillary dilation lag. 1 Another important differential diagnosis in this case of unilateral headache with ptosis and anisocoria is (b) paresis of the right third cranial nerve (more specifically, third nerve fascicle syndrome). The most common cause of nontraumatic isolated oculomotor nerve paresis with pupillary involvement is an aneurysm of the posterior communicating artery adjacent to its junction with the internal carotid artery. Our patient's history of severe rightsided headache was consistent with an ipsilateral aneurysm of the posterior communicating artery. However, paresis of the right third cranial nerve would cause ipsilateral mydriasis (dilated pupil) and ptosis; in our patient, ptosis was noticed on the right, but the left pupil was larger than the right one (the reverse of the expected in a right third cranial nerve paresis). Furthermore, paresis of the third cranial nerve can cause impairments in extraocular movements such as upward gaze, downward gaze and adduction, which our patient did not experience.
Although physiologic anisocoria (c) occurs in 20% of the general population, the difference in size between pupils is usually less than 0.5 mm
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• In ambient light, estimate the difference in size between pupils (anisocoria).
• Illuminate the eyes tangentially from below with a light source (e.g., flashlight) and switch off the room light.
• Observe the dilatation dynamics of both pupils carefully for 20 seconds. Photos may be taken at 5, 10, 15 and 20 seconds.
How to interpret the findings?
• In a patient with Horner syndrome, the normal pupil will dilate rapidly immediately after the room light is switched off; dilatation of the Horner pupil will be delayed because of sympathetic denervation.
• After the first few seconds of darkness, the Horner pupil will dilate slowly from the decreasing parasympathetic tone and will reach its maximal dilatation after 15-20 seconds.
• Anisocoria will be greater after 5 seconds in darkness than after 15-20 seconds.
• The presence of anisocoria with dilatation lag is highly suggestive, but not pathognomonic, of Horner syndrome.
What is your call?
Sudden-onset anisocoria in a patient with upper respiratory tract infection Julio C. Furlan MD PhD, Arun N.E. Sundaram MD MSc CME and not more than 1 mm. 2 Also, both pupils reach maximum dilation in darkness at the same time, and the condition is not associated with ptosis, as in our patient.
Tonic pupil (d) is an idiopathic, benign cause of mydriasis that commonly affects young women between 20 and 40 years of age. 2 The mydriasis is typically unilateral initially (80% of the patients) but tends to become bilateral at a rate of 4% per year. Isolated tonic pupil does not affect eyelids. 3,4 The first 2 are more sensitive diagnostic tools than Doppler ultrasonography and can also be used to detect intracranial extension of the carotid artery dissection, an important piece of information for planning further interventions. 3, 4 Given its high sensitivity and its ready availability in emergency care settings, CT angiography (a) is the most commonly used investigation in patients with suspected acute carotid artery dissection. 3, 4 Transoral carotid ultrasonography (e) is a relatively novel diagnostic tool that has been used to investigate distal flow in the extracranial internal carotid artery. 5 In our patient, an urgent CT angiogram showed eccentric luminal narrowing of the distal cervical and petrous segments of the right carotid artery at the skull base, consistent with carotid artery dissection ( Figure 1A ). Because the dissection extended intracranially, involving the petrous portion, we started antiplatelet therapy with acetylsalicylic acid (ASA) 81 mg/d. Magnetic resonance imaging and MR angiography of the brain and neck were done the following day to rule out progression of the arterial dissection and embolic stroke. These investigations showed an intramural hematoma compatible with the diagnosis of right internal carotid artery dissection, with extension into the cranial portion of that artery but no further extension of the dissection or ischemic stroke ( Figures 1B and 1C) .
What is the next investigation?
Our patient was discharged home on day 3 with a prescription to continue the antiplatelet therapy. At a follow-up visit to the hospital 6 weeks later, she presented no neurologic deficits or any new cerebrovascular embolic events. The dissection was likely related to minor trauma secondary to bouts of coughing from the upper respiratory tract infection.
Discussion
Horner syndrome Depending on the specific anatomic location of the injury or lesion in the oculosympathetic pathway, Horner syndrome is subclassified into first- order (central), second-order (preganglionic) and third-order (postganglionic) types (Box 2). The classic triad of ipsilateral ptosis and miosis associated with anhidrosis involving the same side of the face occurs in the first-and second-order types. It localizes the injury or lesion in the descending (first-order type) and ascending (second-order type) portions of the sympathetic nerve loop up to the superior cervical ganglion. 2, 6, 7 When ipsilateral ptosis and miosis are seen without anhidrosis (partial Horner syndrome), a postganglionic cause should be suspected (Box 2). The lack of anhidrosis reflects the sparing of the sympathetic fibres for sweat function in the face that travel adjacent to the external carotid artery (Figure 2 ).
Work-up of acute Horner syndrome
Clinicians must rule out carotid artery dissection in acute Horner syndrome, typically using CT angiography, MR angiography or Doppler ultrasonography. 7, 8 Pathognomonic features of arterial dissection, such as an intimal flap or a double lumen, are rarely found, whereas intramural hematomas with a characteristic crescent shape adjacent to the lumen on MR angiography and CT angiography (as seen in our case) can confirm dissection. 
Management of carotid dissection
Although most patients with acute spontaneous carotid dissection are treated medically, patients presenting with subarachnoid hemorrhage or symptomatic pseudoaneurysmal dilatation may require urgent surgical intervention. 3, [7] [8] [9] Despite the lack of evidence from randomized clinical trials, current guidelines suggest that use of either an anticoagulant (heparin, low-molecularweight heparin or warfarin) or an antiplatelet (ASA, clopidogrel or a combination of extendedrelease dipyridamole plus ASA) for at least 3-6 months is reasonable to treat acute extracranial carotid or vertebral arterial dissection associated with ischemic stroke or transient ischemic attack. 10 Typically, pharmacologic treatment is started as soon as possible in the acute phase of the dissection. The most recent Cochrane review of antithrombotic drugs for extracranial carotid artery dissection found no randomized trials comparing either anticoagulants or antiplatelet drugs with a control, 9 nor were randomized trials found that directly compared anticoagulants and antiplatelet drugs. 11 Evidence from nonrandomized studies does not favour the use of anticoagulants over antiplatelets or vice versa. 11 The Cervical Artery Dissection in Stroke Study (CADISS) is an ongoing multicentre clinical trial in which patients were randomly assigned to receive antiplatelet therapy (ASA, dipyridamole or clopidogrel alone or in dual combination) or anticoagulant therapy (heparin followed by warfarin) for at least 3 months. 12 A recent meta-analysis combining data from the nonrandomized arm of CADISS with results from previous nonrandomized studies failed to provide clear guidance on the relative efficacy of anticoagulation compared with antiplatelet therapy in the prevention of stroke after acute extracranial carotid and vertebral artery dissection. 13 Because intracranial extension of the carotid artery dissection (as seen in our patient) increases the risk of subarachnoid hemorrhage, antiplatelet therapy tends to be preferred over anticoagulation. 3, 4 Still, analysis of data from a large singlecentre registry indicated that patients with intracranial artery dissection without subarachnoid hemorrhage had a favourable outcome with anticoagulants.
14 To date, there is no clear evidencebased guidance on the benefits of loading with an antiplatelet agent during acute dissection, or on the benefits of switching to another platelet agent such as clopidogrel or anticoagulation in patients who are already taking ASA.
The rationale for pharmacologic treatment of acute carotid dissection is to prevent thromboembolic complications. There is no evidence to suggest that pharmacologic treatment prevents recurrence of carotid artery dissection. Expert opinion on the duration of pharmacologic therapy tends to hinge on when the luminal stenosis improves. 4 One approach is to repeat either CT angiography or MR angiography after 3 months of the initial medical treatment to assess the luminal stenosis. 8 The recanalization rate is high within the first 3 months after carotid dissection. If there is still evidence of luminal stenosis, another 3-month period of medical treatment is usually recommended. 4, 7 When anticoagulation is used in patients with acute extracranial carotid dissection, antiplatelet therapy may replace the anticoagulation after the initial 3-6 months of treatment.
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Prognosis
The prognosis depends on the initial neurologic deficits and extension of carotid artery dissection. 7, 9 The recurrence rate for all carotid artery dissections is about 2% within the first month and decreases to 1% annually. 9 Higher recurrence rates have been reported among patients with familial disorders of connective tissue, such as fibromuscular dysplasia, Ehlers-Danlos syndrome type IV (vascular type), Marfan syndrome, cystic medial necrosis, polycystic kidney disease, α 1 -antitrypsin deficiency and osteogenesis imperfecta type I. 3, 8 However, people with connective tissue disorders account for a minority of those with spontaneous carotid artery dissection. 3 The case we have described emphasizes the fact that even minor trauma secondary to bouts of coughing may result in carotid artery dissection, and it is important for clinicians to consider the diagnosis to prevent stroke.
Conclusion
Our case underscores the need to exclude carotid artery dissection when patients present with ipsilateral ptosis and miosis in the setting of ipsilateral neck and head pain even in the absence of neck manipulation, injury from a recent motor vehicle crash or other neck injuries. 4, 7, 8 Doppler ultrasonography may be the most readily available test in an outpatient setting, but it is still important to pursue an urgent CT angiography (or MR angiography, if available) to confirm the diagnosis and to rule out intracranial extension of the carotid artery dissection and subarachnoid hemorrhage. Thus, if acute Horner syndrome due to carotid artery dissection is suspected, it is important to refer the patient to an emergency department for urgent imaging of the brain and neck. 3, 4 Although either antiplatelet therapy or anticoagulation has been used in the management of extracranial carotid artery dissection, antiplatelet therapy is the preferred strategy for management of intracranial carotid artery dissection. 9, 10 Despite the lack of evidence from randomized clinical trials to support this relatively common practice, either antiplatelet or anticoagulant treatment results in a generally good prognosis for patients who have acute carotid artery dissection without stroke and subarachnoid hemorrhage. 3, 4 
